Icha et al., https ://doi .org /10 .1083 /jcb .201604095 Figure S1 . Mounting is not responsible for differences between LSFM and spinning disk microscopy. Organelle positions during RGC somal translocation. (A) Comparison of instantaneous velocities during RGC directional phase between the spinning disk confocal microscope and LSFM and between directional phase and fine positioning phases in LSFM. The values are taken from the first 95 min (or less) after mitosis or from the first 95 min of the fine positioning. The instantaneous velocities are calculated from the 1D movement along the apico-basal axis of the retina. The movement from apical to basal has a positive sign; the reverse movement has a negative sign. Directional spin disk, n = 21 and 4, 399 data points; directional LSFM, n = 140 and 24, 2,587 data points; and fine positioning LSFM, n = 83 and 22, 1,539 data points. 38 outliers were discarded by ROUT (Q = 1.0%) for the plotting purposes but not for the statistical testing, which was done on the whole dataset. The differences between instantaneous velocities are statistically significant: directional LSFM versus fine positioning LSFM. Mann-Whitney U test; ****, P < 0.0001; directional LSFM versus directional spin disk; Mann-Whitney U test, P < 0.0001. The data are shown as a Tukey boxplot (box shows median and interquartile range, and whiskers show 1.5 of the interquartile range). The median instantaneous velocity of directional spin disk = 0.101 µm/min, directional LSFM = 0.261 µm/min, and fine positioning LSFM = 0.015 µm/min. (B) Scheme of the experiment testing the influence of mounting for different microscopes on fish viability. The identical composition of E3 medium and agarose was used for both spin disk and LSFM mounting, and the dishes were kept together in an incubator overnight at 28.5°C. 
. Quantifications of nuclear movement in RGCs and progenitors. (A) The α value distribution from MSDs of RGCs inheriting and not inheriting the basal process (BP) in the directional phase (data from Fig. 2 G) . Median basal process RGCs = 1.83; no basal process RGCs = 1.70. The differences between α values are statistically significant: basal process RGCs versus no basal process RGCs, Mann-Whitney U test, P = 0.03. (B) The α value distribution from MSDs of fast and slow progenitor nuclei after mitosis (data from Fig. 2 H) . Median fast progenitor = 1.53; slow progenitor = 1.26. The differences between α values are statistically significant: fast progenitors versus slow progenitors, Wilcoxon matched pairs signed rank test, P < 0.0001. (C) Comparison of instantaneous velocities among cells inheriting and not inheriting the basal process in directional phase (after mitosis). The values are taken from the first 70 min after mitosis. The instantaneous velocities are calculated from the 1D movement along the apico-basal axis of the retina. The movement from apical to basal has a positive sign; the reverse movement has a negative sign. Basal process RGC, n = 109 and 23, 1,526 data points; no basal process RGC, n = 31 and 19,448 data points; fast progenitor, n = 68 and 7,952 data points; slow progenitor, n = 68 and 7,952 data points. 45 outliers were discarded by ROUT (Q = 1.0%) for the plotting purposes, not for the statistical testing, which was done on the whole dataset. The differences between instantaneous velocities are statistically significant: basal process RGCs versus no basal process RGCs, Mann-Whitney U test, P < 0.0001; fast progenitors versus slow progenitors, Wilcoxon matched pairs signed rank test, P < 0.0001; no basal process RGCs versus slow progenitors, Mann-Whitney U test, P < 0.0001; basal process RGCs versus fast progenitors, Mann-Whitney U test, P < 0.0001. The data are shown as a Tukey boxplot (box shows median and interquartile ranges, and whiskers show 1.5 of the interquartile range). The median basal process RGCs = 0.29 µm/min, no BP RGCs = 0.20 µm/min, fast progenitors = 0.16 µm/min, slow progenitors = 0.06 µm/min. (D) Timing of the whole RGC translocation event (from mitosis to axonogenesis) in RGCs with and without basal process. Basal process median = 282.5 min (n = 38 and 18); no basal process median = 322.5 min (n = 12and 9); Mann-Whitney U test, P = 0.11. (E) Timing of events during RGC translocation depending on the basal process inheritance. Median values: directional basal process = 105 min (n = 109 and 23); directional no basal process = 165 min (n = 31 and 19); Mann-Whitney U test, **, P < 0.01; ****, P < 0. The RGC (white dots) initially has an apical MTOC (white arrowheads). The loss of apical process attachment triggers the multipolar migratory mode (time 1:10), and later the MTOC is found at a random position in the cell. Gray phase, cell still has the apical process; green phase, directional multipolar mode. The dashed lines delimit the apical and basal sides of the retina. (D) MT depolymerization by hsp70 :Stathmin1 -mKate2 has no effect on the retinal progenitor cell cycle or nuclear migration. The ath5 :gap -GFP transgenic fish were injected with the hsp70 :Stathmin1 -mKate2 and hsp70 :GFP -PCNA DNA to label nuclei. At 7:15, the ath5 :gap -GFP expression starts. (E) Five representative trajectories of the free migrating RGCs in the Stathmin overexpression (OE) condition. 0 indicates the mitotic position of cells. The arrowheads mark the time points when the cell loses the apical process. (F) Comparison of instantaneous velocities in Stathmin overexpression before and during the multipolar migration and with control conditions. The instantaneous velocities are calculated from the 1D movement along the apico-basal axis of the retina. The movement from apical to basal has a positive sign; the reverse movement has a negative sign. Directional wild type (WT; Fig. 1) , n = 140 and 24,2587 data points; no basal process (BP) RGC (Fig. 2) , n = 31 and 19,448 data points; after apical process (AP) loss Stathmin overexpression (OE), n = 32 and 5,631 data points; before apical process loss Stathmin overexpression, n = 32 and 5,919 data points. Statistical significance of the differences between instantaneous velocities: directional wild type (Fig. 1) versus after apical process loss Stathmin overexpression, Mann-Whitney U test, P < 0.0001; after apical process loss Stathmin overexpression versus before apical process loss Stathmin, Wilcoxon matched pairs signed rank test, P < 0.0001; no basal process RGC (Fig. 2) versus after apical process loss Stathmin overexpression, Mann-Whitney U test, P < 0.3956. The median directional wild type (Fig. 1) = 0.26 µm/min; no basal process RGCs (Fig. 2) = 0.20 µm/min; after apical process loss Stathmin = 0.18 µm/min; before apical process loss Stathmin = 0.05 µm/min. (G) Arp2/3 inhibition by NWA SP-CA has no effect on the retinal progenitor cell cycle or nuclear migration. Wild-type fish were injected with hsp70 :mKate2 -NWA SP -CA and ath5 :GFP -CAAX (not expressed in these cells) DNA. (H) Five representative trajectories of the free migrating RGCs in the NWA SP-CA overexpression condition. 0 indicates the mitotic position of cells. The arrowheads mark the time points when the cell loses its apical process. (I) Comparison of instantaneous velocities in NWA SP-CA overexpression before and during the multipolar migration and with control conditions. The instantaneous velocities are calculated from the trajectories of cells 95 min after mitosis and 95 after apical process loss. After apical process loss NWA SP overexpression, n = 18 and 4,342 data points; after mitosis NWA SP overexpression, n = 18 and 4,342 data points. Statistical significance of the differences between instantaneous velocities: directional wild type (Fig. 1) versus after mitosis NWA SP overexpression, Mann-Whitney U test, P < 0.0001; after apical process loss NWA SP overexpression versus after mitosis NWA SP overexpression, Mann-Whitney U test, P = 0.0013; no basal process RGC (Fig. 2) versus after apical process loss NWA SP overexpression, MannWhitney U test, P < 0.0001; no basal process RGC (Fig. 2) versus after mitosis NWA SP overexpression, Mann-Whitney U test, P < 0.0001. The median after apical process loss NWA SP overexpression = 0.10 µm/min; after mitosis NWA SP overexpression = 0.15 µm/min. (F and I) Outliers were discarded by ROUT (Q = 1.0%) for the plotting purposes but not for the statistical testing, which was done on the whole dataset. **, P < 0.01. (J) AC translocation. bactin :ras -GFP, ptf1a :dsRed double transgenic embryos were used as donors for blastomere transplantation into wild-type acceptors. The translocating AC (white dots) initially has the apical process (white arrowheads). Once it is lost (asterisk), fast directional movement to its final position is triggered. Gray phase, still with apical process; green phase, directional multipolar mode. The dashed lines delimit the apical side of the retina and the inner nuclear layer, where the ACs reside. (D, E, G, and J) Time is shown in hours and minutes. Bars, 10 µm. (K) Comparison of instantaneous velocities in ACs before and after apical process loss. Four outliers were discarded by ROUT (Q = 1.0%). ACs after apical process loss, n = 24 and 3,257 data points; ACs before apical process loss, n = 24 and 3,462 data points). The differences between instantaneous velocities are statistically significant: ACs after apical process loss versus ACs before apical process loss, Mann-Whitney U test, ****, P < 0. The severe lamination problems can be observed in C. Mild phenotype can be seen in D with only a few ectopic clusters of bipolar cells (arrowheads), and in E, the retina is indistinguishable from the control (Fig. 7 A) with only one continuous RGC layer and the whole retina forming an unperturbed layered structure. Bars, 50 µm. GFP -CAAX (gray) . Time is shown in hours and minutes. Green dot, RGC followed; blue arrow, axon. (Part 2) Impaired RGC translocation upon ath5 :aPKC -CAAX (magenta) expression. Membrane of RGC is labeled by ath5 :GFP -CAAX (green). White dot, RGC followed; blue arrow, axon.
A script for detection of apoptotic cells is also available as a Word file.
